Development of a Chinese hamster ovary cell line for recombinant adenovirus-mediated gene expression.
Recombinant human adenovirus (rhAd) has been used extensively for functional protein expression in mammalian cells including those of human and nonhuman origin. High-level protein production by rhAd vectors is expected in their permissive host cells, such as the human embryonic kidney 293 (HEK293) cell line. This is attributed primarily to the permissiveness of HEK293 to rhAd infection and their ability to support viral DNA replication by providing the missing El proteins. However, the HEK293 cells tend to suffer from cytopathic effect (CPE) as a result of virus replication. Under these circumstances, the host cell function is compromised and the culture viability will be reduced. Consequently, newly synthesized polypeptides may not be processed properly at posttranslational levels. Therefore, the usefulness of HEK293 cells for the expression of complex targets such as secreted proteins could be limited. In the search for a more robust cell line as a production host for rhAd expression vectors, a series of screening experiments was performed to isolate clones from Chinese hamster ovary-K1 (CHO-K1) cells. First, multiple rounds of infection of CHO-K1 cells were performed utilizing an rhAd expressing GFP. After each cycle of infection, a small population of CHO cells with high GFP levels was enriched by FACS. Second, individual clones more permissive to human adenovirus infection were isolated from the highly enriched subpopulation by serial dilution. A single clone, designated CHO-K1-C5, was found to be particularly permissive to rhAd infection than the parental pool and has served as a production host in the successful expression of several secreted proteins.